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Abstract 



PROBLEM TO BE SOLVED: To provide an interferrometer, a shape measuring apparatus and a shape 
measuring method which facilitates the altering of the contact of an interference fringe while making the 
optical paths of control and measuring lights almost the same the optical path. 

SOLUTION: Spherical wave generation means (40, 42, 45 and 72) are so arranged to generate a spherical 
wave irradiate it onto surfaces (60 and 62) to be detected; optical members (44, 77, and 144) and 145 to 
divide the transmission light or the reflected light in two from the surfaces (60A, 62A, and 62B), to make one 
of the transmission light or the reflected light as measuring light; and diffraction members (46A and 14A) to 
diffract the other transmission light or reflected light divided by the optical members (44, 77, 144 and 145) so 
that control light of the spherical wave is generated. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an 
interferometer, a shape measuring apparatus and a 
shape measuring method which facilitates the 
altering of the contact of an interference fringe 
while making the optical paths of control and 
measuring lights almost the same the optical path. 

SOLUTION: Spherical wave generation means (40, 
42, 45 and 72) are so arranged to generate a 
spherical wave irradiate it onto surfaces (60 and 
62) to be detected; optical members (44, 77, and 
144) and 145 to divide the transmission light or the 
reflected light In two from the surfaces (60A, 62A, 
and 62B), to make one of the transmission light or 
the reflected Dght as measuring light and 
diffraction members (46A and 14A) to diffract the 
other transmission light or reflected light divided 
by the optical members (44, 77, 144 and 145) so that 




-1- 



MBxmmt (jp) 02) & ^f] jft & (a) (wmmmmm 

4^^2001 -215105 
(P2001-215105A) 

o&yma ^msmo 0(2001.8.10) 



(51) IntCL' 
G 0 1 B 9/02 
11/24 

G 0 3 F 7/20 
H0 1L 21/027 



5 0 3 
5 2 1 



F I 

G 0 1 B 9/02 

G 0 3 F 7/20 

GO IB 11/24 



503 
5 2 1 



2F0 64 
2F0 6 5 
2H0 9 7 
5F046 





ftg2000 - 25387( P2000 - 25387) 


(71)ffllSA 


000004112 










(22)tBSH 


¥^12^2^2 0(2000.2.2) 




3E^^ftfflK*L©l*l3Tg2#3^ 






(72) mm 


881 3&3§t 








«S3K=FftBBEyLOrt3Ta2#3# m 



















(54) [3gffl<7>£&] J§MWWa6KRtf«3^*, ^fcJW^Jfc^fttHtefoW* 



(57) mm] 

mm] 0myttmm<DM&*mm etc-? * 1 1 

lBS[%Jia«"J-5»ffiiftlfifife*SC40 f 42,45, 72)i. 
ffi (60A , 62A , 62B)5tP h ©jSMftXttJKW ~Z> 

4,77,144,145)£. ft^SPtt C44,77,144,145)(C <fc tyftli 



100 




1 

31Mtt£. 

SWTS C £ £#Sfc£ T&T#ft. 
[lf*Jf 2 ] HUl2^SPW©ji3i^X«5*t$SPII 

c t mm t t zmim. 1 iBts©T&fh 

[fit*® 3] ijlS^g|3M©M^XttS#f$*iiM 

c <b mm £ -r sii*® 1 1 atg©^n- 0 

[IM9S4 ] Mfei'J^OiiJ«M£HlflB#M^©# 
MiSffi£©{4fa^iaST^I^«^fcC ££#®£ 

-r stt^ 1 §Bt&©i^fK 

siss-rs^mw. MiB^gPttx«pieiii»Tgi5M©ii> 
[»*« 7 ] m&it^mmzmimiftmti: 

X(i»"Jg|5M-eff^3 4rct,> £ c £ ^ifc £ -T Sfi§#:s i 

[fi!*gi8] «riBM^*M^*X«S*f^^ 
•Cff^StlTC^C £^m£-rSft*JM 1 &t,>Lilt* 
^4IBtg©T*H-„ 

i o ] mimm^tt mzemmx £ s 

S^^weK<fc9lira*8M«©=»> 
h ^ * h SiSSI-s c £ «<ftft £ ? S IS*« g e«cdt 

[M$« 1 1 ] friBlHWraW«5«@!ff»Wt?* 0 . 
*K3^»r^©5S*ffi©fb*E&*#. «T©£#£ 

swtr c £ **HRi r umm i ib*s«hf*h-. 

4><A r/2a 

fflU A : U— if-ft©$fi. r : M&3B©Sl$¥&. 
a : «H*BS©P&. 

[ M$3 1 2 ] flt$gt 1 - 1 1 icfBtg L fcTSMH-* . 
[ 1 3 ] m^qi 1^11 Ki3i5& L fcT#ff£ffl 



(2) ^2 00 1 - 2 1 5 1 0 5 

2 

mmttznmm, 

iifBBIM£M*f3lf. WIB«F»iS*>6aA:iM5e36* 

6, **aw5ticj:or-»©*je*8i»)au. 
rooms n/c-gp©^ms @*t s -ttr £ u . 

MfBI'JSft £ii«fB#«£ %T*3-ST=F*«S*»i3 

axftmznmtzc t^mmtti>mmmnm. 

[tt^fl l 5 ] IME#£astf©»ift*XttK!Ms*W 
SO. IWB=F*«©3 > h h £ C £ 

10 £ f 1 4 B«©$ttjM5£*&, 

[ n#a 1 6 ] bu mmitmmmm t m ib#m#© 
#]ra^&©tifflii*ias** c £*#$*£f 

%^<mm^m zctmmttz mm 1 4 ~ 
1 6 K8Ea©iBttiii3esffi. 

[it$3 1 8 ] sufB$&ffi##I*ffl©|SS«:. buIBM^ 
«j*3W*#G)K:£«i3 -e* c £ «: J: 9 X«NunJR-T-*«r 
20 E»lM&©ffl«KE«r*C£KJ:»K HtflB^ffiSS'J 

je-r s c £ *wmt? m^m 1 4 - 1 6 (ciats©^« 

«tnBttWW©)Stt(cEK-r -5 C£(c<fc9. MfBl^ffi 
mm? i> C £ S^Sit £ f Sit #JS 13-16 (CI Big© 

mm 2 o ] tmm 1 3 ~ 1 9 ©^s'j^^s^ 
-3 race s nfcuwBtt^^si^t^jfiK w o > n%z& 

[ftn©HMiftms] 

[0 00 1] 

©»ffix«^is©»tt. ~&x? ^ > x©iiji«tBsiif» 
etctHij-rs/c*©^^. jf^i'j^gxw^t^ws 

So 

40 [000 2] 

[^*©SW] U>XX»5 7-ft£' (IfttftigJ) ©a?H 
Xiil^ffi (tt^M) ^«*««ia«:IHI|-r«Tj«H- 
XttJUttiWSgMSt Or. «fSB¥2-228S05^XttWHI¥ 

$ n/c^^ttx»^^iJ3£^g«. u -if - * f > * - 
;ux«^7 7 -f^'-^6M*fL/. *©u— if-©WEjfi 

S#M7fe£ L-C^tB^gT*S C C D^ttiiJjiS If 

e>j|gstu *©u— !f-©^ffliS[%ts*iii(cjs»f3tt-e 

50 ©atftffi*>6©S«**. -If>t-«M7 7^ 



3 

% t m.% t z&mmx^w § ax mm<mvt&m 

7£?Z>$><DX$>&. 
[0 00 3] 

mm? r jrt-frhmm*x<D&.immtrv&ftic 
sa-rs. cotcftco&imMZM&bxmMftt 

m%% 4 iFfiMr S tabic , u — tf-©=it:-u>w 

h tc#tftm.im %ici*s« »j5t#«i*fcii©£ 
warn * (Wit «BH*ira*0w> n-c i > & uisr & ssw 

#ffi<&*) 4, *«**fg%TL*^. ft or. 

'hZ<te^XL£'>. *fc. t>*-AX«*7T-f^ 
-j&»<&©8tflffifttt» tt*lAl«:*5jaS*s3jl<«|3&>6nnS 

SfigfCiEgS ttfc»£K tt. #JS*4SIS3ti©j*» 
[0004] C © J; 5 ftfi£*jS«©mWKIiK 

*#-r&3ftfcfc©ra*) . #jis*itH!M*©*»*a 

ss«:aM-cs*=F#th jfMa'i^sigRc;^©^ 30 
2. c 4 * aw <t t * . 

[0 0 0 5] 

4IS4S-&-C^ffi(60,62)(C^ffijg^M«^S^ffi^ 
(40 , 42 , 45 , 72) £ . $E#lffi(60A,62A, 62B)*> h ffl 
fc«3©fe©-»*«l 0 tH-r^SPW(44 , 77,144,145) 
<h, *^«H5}(44,77,144,145)'CBl»3 WSnfe— »©« 
?E**@«f3*T» »ii«©*Jia**«4S'l*4@«r» 

tt(46A,i46A)4. c 4 iwairsTawh^a 

40 

[0 0 06] C<ommz£ 0 . a!J5©fe4#M#4#t3:« 

x . u > xx« 5 =3 -a zvmwDmmmw* < 

[0007]|/c, #¥8M*(44,144,145)#M-~7 5 7 

--caw*. ^-7 5 9-©»i*xiiS«**w-r 

*C£K:J:»). =F8MR©a>h5;*h*»rsCi# 
tf> «btT-(94)%KSS-r4C4{cj:») : F8f«©3>h5 50 



#^2 0 0 1-2 15 105 
4 

[0 00 8] S6Ktt. c©=FiMfTi!je3nfclM(Mli 
[0 00 9] 

[»W©Hft©»»3 -«tt©iW^«©±(Htfi8- 

m 1 1*. u >xx« 5 7-*zoiMysimm<mft 

<D±tmf&X$>Z>. JiSlOtJ. J5Rl5J6>6©Ji»*illWr-r 

IWiSai20«:j:-5"CX*6nTt>4. sanahKtt. x 
$4. Ytt&tfZtt#fiK aKHcxK* «f»*«:HR-r* 0 

SflzjWK. U>XXtt5 5-fc£©«1ft&60££«i 

xr-y 32©{ig£tti'J-r 51/- if -S'Jft^fh 3aWft 
W6tiTl>S. *^-^32±CCttU>XXtt$5-&4* 
*Hft«60*3^iR*-r 5 1 -7 i> 34. SO* U — tfHBft 
T*tt30*»6© U— !f-#*^**fc«>©£IM*36*J 

^n-ioo*^**^ y A-cufSu . sssaes-r 

[0010] T ^ttl0«t» He-NeU-lf-^40^6© 
tf-^fe%ai<^7r-f^*-424, -SP©3I&%S«3 
#-S©*%ajl3#-S^-7 5 7-44#©^gm 
£> S*tffi^WT5JgfttM[Hlfff>46#©S»tg|JM4. 

7fe*ii7fe-rs»*u>X484. **«am#«:s»-rs 

w^«3>b- J L-3f55(ci5(0ji*n-r)g#rsn > m«i 
©tt^ 6ttMftii©»ii^ttXttJRS«c iWP>n 

ttit® <t & 5 &©£ ^ + > A-^orttcAJi&t^a&tc 

/hs 7 5 7 -44©fflij®KiHg L- r 4> j: t». 

[ 0 0 1 1 ] -m 1 njiw©T^tf- 
H2». mitpoyf&ftioo&fckLtc&ox&z. ^ 

M^eo©^ffi (tmm) (cMftf^n 

So *7 T ^A-42©aWiS42Ati. *H«»60©*tlJ^ 

KfatovXtimZtiZ. C©cfc i 5{ci2g-rsc4{cj: 

0. ^«3^ttffiK«w*«:jiiW3n'r3*«!tt©S(,> 

»JS*nJtti!Q:4. <fc t)iE«l^«5®?e*m*f*42AA>6 

ffiits-tiSfc©. 5ic7T>r^-42©=irs (its) * 
». WT©*^^**^***. 

A/2 < d> < Ar/2a 

A : U-1f-3te©Bfi. r : ^ffiOft^S. a : $ 



(4) 

5 

t$ffi©PS 

4vct>*. $&^60©Slffi (tUtffcffi) KJR»f3tifc»ffi 

5 7-44so*s*tMiijTb'>46*g2g-rs„ aafturrs 

3nt*36U>X48{C|nI*>l»CCD50(C^-r5. S/c. 

SS*3tifc»J^*©-SR». ;v-7 3 5-44*j§iiUE 

SJiSHJTb>46©ffi46AK:BS. JgfMIilWt: >46©ffi4 10 
CATSHSJf 5 7-44£i§jtLSl7£U>X48 

{C|njM>CCD50tCgl3£-f £. C ©KWSIiJr tf> 46t?B 

ccDSO-C^GT^Hi LTiJ^SnS. CCD50£iEgf 

•SCt&pJfjfc-C&So 

[0012] SMS0JfbT>48©iB46A». £JI£itffi 

fc. ffi46A©^tt. ras. i*pm mnmxitAnm 20 

-7 3 ^-44%aaufc**5W §#r^ffi©Isi!)f^ 
*a (*.R"c*n«fi#) *r**c£#ii46AK:g# 

[0013]* < A r/2 a 

cn», ffi46A©iSS*i±iBS<fc 0 4>*#(r>&, b - >46 

fc&lfitt©— gP3&STffi-CSItUt:t,»S*5, /W57- 

7 5 7-44©±® (a®) #0 5 Kit «fc 5 &*iwk© 

&©-C#> -or 

[0014] 3 5-44gf*fe. < 

«fflS©IE^**fr«:lW«:J:^T*«>T*i<*>. tgfcfj 
©f^*>o«:jis*EiKU-r*«)*£*3&J*s. cne>© 40 

[ 0 0 1 5 ] *fc. 91 **W©T*W-rtt. $&32»60 

{CAW***? W<-42J&»6©#©*#j£ (J0&42 

a) «. ttM^eo©ifi#ift$it>it\*6s&>61inri»*fc 
». *BBRSI#£t;6. C©^^42Aijfi«it&$^ 



#§32 0 0 1 -2 1 5 1 0 5 
6 

HMcJ:-*TJ|W>T*<a\ «*M»©ftb«)(cJHS?grEB 

[0016] #M^©#M^ffi4#J^©S'J^ffi4© 
tMBil*att 6 #TT^©BJBi^Jllgf 4 fcftfctt . 
5-44ie>46£©#¥lfllH*WS*4e£fc 

«fcor=F*K©«***tf9. **»&**noBtt. ^- 

7 2 7-444 t>46i©^&< <t (>-^4^©t:x 
3 7-44i t>46i©|ffllH««^T?fe U— tf-*iH©3 

b-U>hfi©*aJWTi-r*©#¥?*U>. ftlffc 

6> ^-7 5 7-44it>46i©IBIW^U— !f-36iB© 
3t-U>hfi©^^fiU:t?*Si. ^-7 3 5-44? 
JS*t L/ fc tf > 46TS*f 0 i =?» b H 

[00 17] *fc. ^-7 3 7-444 f>46t©^ra 
H£@1S©£*-C\ 3 7-44it*>46<t©F B 1©/a 

•f***il*C4Tt>IBMIKttlBII*IWc6*rflMI 
©9JH&SM. -5 ftttWJCtt. S&SBfff 

46i©flB*«B!L'CftBE*tiit*Ci, *fcJ*$-fcJB 

«f**wt**f5x©j»*%aww«:sgit3ifc**a5tt47 

*SBWKAtl*Cir. ^-7 3 7-44<bf>46i© 

W©JB»T**!E*.Sei#"esa. M^60©ffl[ 
lfciii##5Jcffi©»£K:tt, ft$¥g#SPfl#K:M& €> *» 

$&^6o£E 2 4>©^EIWSl«:»»3#* ciUot 

[0018] -m2mmm<D=fma- 
h 3 ». ^2 ^jfeFi©T#itioo^iiB^-r § fe©-r* 

S„ HlH^ilSIDSMvtKttlnl-S^^bri^. 
HSAtCfcli-C. ^Ra^©U-1f-^®40*>6©L'— !f 
-^{J> U > X41(C<fc o T t' >^ - ;U«45© tr> * 

^eo©affi m&w) ^Mwsns. 9intkM£R 
«{c«* u >X4iti. M^6o©fi!i*>wc[S]d>o tieg 

#5/c&. t>*-JW4SA©S (BS) *tt. WT©^ 

A/2 < 0 < Ar/2a 

A : l/-1f-*©*ft. r : ^H©ft$¥S, a : IS 

$ffi©P& 

C ©<&# K O l > r ©flMffltt . #Bfl¥2-2 2850 5^{C Hi § 
[00 19] H3B{ce>*-JU«45*T (Sffi) 

s„ ^7^«©s^«Tffl(cs*Hi*w$n, 



5 9-k«c-5-ci»4. com/mmmimmsnmin 
seta. »ne»«©^-7 5 7-iisi«T*s. m 

[0020] -m^mmo^mr- 

S. II, 2H«iWi|5H;SW*ec«BI-«#*WU'Cl> 
*. H4©1/— !T-*«40*>6©U— !f-36«. S(B# 
lfS». P iB*(S»©**» W St-A^7''J?$ 8«C A 10 
Ifr*. S(B6R8»©3tti. b'-A^T'U 9*8ffTE» 
$nA/4«82*^SL-CH^5 7-84-CJg*fL/, 
A/4&82*i£&0TP{f?lG<!:&oT:fc*-AX7y ? #8 

oicAWTS, P(B3fod5$KMfctt. t'-Ax7D ? £80 
*i§j§ b A /4 «86**£E& 0 X&m 5 7 - 88-CSW b . 

BaA/4«86%giO'rsaKt4ttort-Ax^y 

» # 8tfCAStf P S dftfifc9-©ftl4*:ft U >X41* 

0 b' > * - ->Hg 72© f > * - ;U 72A*M L/ 1' > * 
-;U72A#>?>«ffi$£U-C > Mlfctl60©g|ffi (ttttffi) 
KJUHSft*. t>*-Jl/72A©S (itS) *». 02 20 
3SIIHW£R8"C*S. H4*-C«ft^l/>X41^ > ft 

^6o©tt^wc[Dj^-5Tieg$n'ci<»i' k j:t^5, ^Hjg 

[0021] mmtemmm (mm) fcjuwstifc* 
wau> *©tw*ffiT?swsnT{a%5 5-i44*gs 

OrS«3aiEWriBi47K:«3e-r*. fl* 5 5 -14414. JR 

sic s o p mmm «* # sn*« s nr 
-e-©ji©Sffi(c«sifaiiiiTffii47 t4T^s, 31 30 

tti-PAltJttfi*? 7 -144i ft 

5. @Srffii47©^KRc;-€-©«AS(4, *1, 2mm 

i47jcg*3ftsc£«. (k$ 5-i44*aaufc«dsE 
[0022] KMztitdm&op smitft vmrnytR 

0'#iS#) «. J*#U>X49fcfflM>W#£&9. « 
^ (7*7-f1f-) 94(CA*f-T^o «bt : f-94tt. PS 

DtffiKlRfcS tf T S ®^©#M^SO*P 18 40 
^©«'J^4*^3#-S. ^^-94"CPIi;^|Sl(CiB3t 

s**«*i«rn«T»is©=i>h9x h%««-r* 

C£#TSS. Sffl^©#Ji^S^P(i7fe©IiJ^(4. 
l*#?-94RC8fcl& U > X48*tST CCDSOSCUft b . CCD50 

t b x m% § ft -s . ccD5o&SBgir s 

i&Bjf&r&S. B4«|i©fi# 5 7-14414. SiBft* 

K 50 



WW2 0 0 1 -2 1 5 1 0 5 
8 

[0 02 3]fl|*5 9-144ii*<>. 3fje©5fc*)Xt4 
«BB«©li»r36 (#JS*) tffi 
#5 7-44*j§®T£l££#g£T£$ffi©^b**imc 

ij^jgffi <t ©{itB^^^^c 6-a-TT^iSi©BjBi^saig-r 

Sfc*(U4, 5 7 -88*^0^© fi^ 

©*ffc£S*fif5. JRSJtJMfcK. #»5^-88 

*&»j3#S®j£K:i</c#. 57-84,88©4>&< £4> 

t>-r ft*> i o%«»r*siiiji4"rftK : f «M»©«6t3iE 

*tf5Ci3&J"C*&. H3Htfetflt{4. 01, 2JUSS^i 
0 . TS*©«j£S©fc«>«:<B}e 57- I44i K8f 
@9fiii47t©iBiPB*iaiLft<T*>«fc^fc*. fflfts 

7-144£g^0ffiIl47&*H*K#»SrS*. $ 
fc. <g^5 7-144iiSHlEl«Tffil47<l:©fflll«l-C* 

[0 0 2 4] -»4HJ6ff(© : F»H— 
0 5 f4. 04H»©T#ltlOO^HJ-r4^©r'* 
S„ IK 2H*Wi|5IDaiJ*f«:B|SiI-«#*#Lrt» 
So H-2HWJ© z F^it«, «Wft6aWtciaiB% 
tKM-r 5fe©f*o5t©K;>PtL, c©ss4HfS0d©Tj£ 
ts^62*s#«:flffl > xttmne«iiw««>© 
r*s^t?tffii-r*. H5icteuT. f>^-;U72A*> 
bowmmt. Nun (^^) 3R-7-64*^-orsrtft!ft6i© 

affl (ttttiS) {CJS«Sft4. Nun^^64«ff"#ti*0 
*5A9Xt4U>X»-CflMt3ft*. Nun^64tt. feS 

tt»6i©aiftiB©ffiK W^^KK^S-T 4 J: *> ic . Et<ffi 
&£!IST;st!-£fc©-c&'K ^It^L-c^SftS^ 

©r s> s„ mMeiommfr him $ ft/c^Nui 

T-64*SOtiKlL. ^-7 5 7-145*11*0^1® 

05fWi4e©StiHii46AK:^-r5. ^-757-145 
tt. WMZhicWM$i<DmWX*Z>tiV>pte< 

**3aa38«E3ftfc*l3W^RS3ft'C0»S. Hi, 2^JS 

[0 02 5] »tftifCS«3ftyfc«i]5t*©-»tt. ^~ 
7 = ^-145r*,Sftf3ftT|l7lcU>X48(CfaJ*H^CCD50tC 
*3lc^5o iW^3e©-S|Jtt. M-7 5 7-145* 

J§M 0S*t^lHlJTg|JWl46©JS*fffil46AiC)i ^ , S*tM 

@«rffii46ArSWia*rl/T^-7 5 7-gI5^*jSjaOH 

3fel^>X48tC[S]MKCD50«:^-rSo C©JS*tM[iJT 
®146AT HI5rS*f S ft /c*«#M* <!: & 4 „ iJ^^ i # 
R83fc£«. oaKor^L^asBiorafCESfta. 
fc, »3lltlW©«fc5{cPSiB***tto)ifc=f i *gi-ioo 
©KHS-cfeftJMI^o^AXttNun SR-f-64* 

[0026] -is^ftwcTaw- 
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40#>6© U-lf-^tt, £>*-Jl^72©t:>*->rt/72 
A£}IML/> fc'>*-;U72A#>6$ffi#?£l,T, $1&lt62 
©M^ffl62A,62B(ai*fSn5o tf>#-;HR72*fflt,> 10 

t->^-;u72A©@ (as) <*>b. mzmmvwmb 

[oo27] mmezoMMbtcimmmi)^ t*-A* 
xy 9*7&r-«5itsft, js»Lyt-aj©*«^-7 

t-AX7''J ^78*j8MUTH^U>X48lC[6lMiCC 
D50(CH#-f3„ ^-7 5 7-74*j®aUC©J5WS@ 
Jft>46TliilfS«Snfc*«. tttt&62©0£. ffiff* 20 

n. b'-AX7"'J y 5?78^jgjil/T^I^>X48^(pJ^ 
^CCD50iC*7lc-r-2)o C©^-7 5 7-74"CJSI*Sn/t 

#B««5£3fc£fcS. 

[0 02 8] aj5©fc£#Jfl&fc£tt. ccDSOT^b^ 
*.it/tas&SftS#«. GCD50*iatrS*>foDK:, * 

M^%62©^ffi62A,62B©MM*jija Lttmffii&Wffl 30 
[0 0 2 9] JSI@fiI*f e>46©ffi46Att > «T©*# 

<t> < Ar/2a 

©^-7^7- BMffiiJ¥ffiT?& -j , % 4 SUS0II© J; 40 
l/T*>J:^ 0 ft**. Mt&&J62©Mtfcffl62A,62B#5#S<ffi 

©«^(c«. «ra©IHWi*ay^A3«*Nuii 
3R?-64*. t>*-;l/72Ai»W»62©lllltcKII-J-*C 

[0030] -m&om&fwt- 

H7tt. »^Ot0ll©=F8iH-MO*»wr4fe©"C**. 
»i. 3HJ6WtBii;asttKttigi-«#*^ori»*. 
»5^)5i{?ij©^it<bia]iiKu>x©jgjfiffl^n-aii-r-5 so 
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<b<DV&6o i7(Cfe^ti fc'>*fc-;t'72A*>6$ffi 

[0031] wmi62icfm^titcmmm<op smitm 

B, *©tS^62*j8«L-C«)fe£-AXX'J 9 #77{C 

saws. p<aft#B«ftfc--~A*xy 9 * 77*31311, 

rA/4«75£gfib£J5«$7-143rM*f3ft> u& 
A/4«75gSLiTS(B*3tift*). {g^ct'-A^X'J 
5» £ 77T 3 ftUft U > 5 . C ©±jg*f 5 

=7 - 143-csw § ttfcftawjj&fc i ac 5 . cwsrn 

3tttBtt-A^^'J »*77TR»OTA/4«76*II 
SLS*fSll»Tffil46A-CJS*t$n > WKA/4&7GSIE& 
LTPfigftftifcO, flW££-AXXy ?*77*aSO 
T*^U>X49{C|pJ*^ 0 C©JS*f^EI^ffil46A-C ! |5|ff 

$ uxwt v > X48rs^c i/oa)5o{csiarr -So 

«bfc : f-94©8W{C«fc 0 > F7Xh £tHg-C# 

s» ^s»5 9-i434J5«ai@iiifiii4»iti v fli^t* 
- a x x y ? $ iTtphmwmc <t * J: 5 kebs n*. 

L/-f-*l03b-U>hIK±{C, M^f-AXX 
U 2» ^77/&>6^MW5 7-143, SWS!|BIJfffil46ASr 

©^it©M«n-r b * 5 i^oft < 

So 

[0 03 2] ^S*t 5 7-143 B. ^H(C^S*fM (T 
**?*Ll>*>6T*4. */c> 07CBffl^tf-A^X 

y » *77© a« • wtHffi^wtcffMsnn^^, -e 
ft B&ffi$# f - a x x y » a? 77©u^{c xvm&b & 

m ■ Mmwwwmxh ~>x mmt*. *> * + y xu— > 

[0 03 3] -H7^W©^lt- 

08B. srTHWWD^tt-Moittw-rsto-c**. 
sriltE»Wil§li;»*fK:Bi3i-##*#or(,»*. mi 

^•eltEltWC^HHHt. KtJ£<£o/c0#Tffi46A,146A,l 
47*ftoT#M7fe ; &^LTI<^C©^0 > C©07^ 

f £,£rffijl-f So ^ERs©U— !f-*iK40*>6©U- 

*»ft. Hi^42A^6»ffi^tLr, M^60©affi 

(SMftH) KM*f£ftSo *7 r ^-42©HHH«42A 
B> tWW»eo©tt"ti^{ciSi*-oTB13ft4. tti*t^42 

**. feiE^60-CJSWSft/cIiJ^©-g|5B. ^xt 
iio(c^§ti/cf>;t;-JHiOA%ji-5-r|5lSrU. ft?lc 

U > X48(C|nJ^ I iCCD50iC*7lc-r So C ©llSf f > * - 
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jUiiOA-ClelJf § ftfc#«#RSUfc £ & ft . tf? ztiLwXD 

X48K:iajM>ccD50icft#-f ft. c©M3fc2 ftfcjffi&fe 
ft. 

[0 034] e>*-;nuw©HPS (its) *». W 

A/2 < <*> < Ar/2a 

A : U— r : t!&fcffi©l&^m a:» 10 
tfcffi©PS 

f > * - ;Hi0A©g3Pg <fr fl^KS *. "C 3 1 * 
fti, W^4t;SiOfiW<%5/i:*, s/n 
Jt£f#ft c £#"Sii £ fcft *>6 T?4> ft . f> ;Hioa 
©MPS**J±R«riHit-c^:*i>ST?*fti. 
;HioaT*£ G ft EJcffiiffi^gij * 6 r#> ft . 
[0 035] 08"tHO#5*&n(®tf:tf5;*«UOfc^ 
ESS fifcStfiaiiEtt. II 5 K^f J: 5 tc*S&K©*>© 
tf-^xfciogftk, fs&nywvtt 

f&icj%£T ftiftiH©*{k**if Ktmcjc x x*&x & 
< *\ *i#w©ftfc 0 Kias^Eau r*«&ft'iMi*j* 
ft. cn6©^&tc£^T3j<&6ftfc$ffi©^mc<££ 

RUtt. T^©jS?ff£3>t^~*55T?T5|-gK:, * 
[0 03 6 ] gfci£ftJ!ll2©M7fe$£^.ftC iCCJ: 

i"CfeT*«©3> r 7X r£^;tft ft. C 

~frwMDW*tm&tt <Dtmimt>6jmic «t ft. 

ftfc. M*l^60©tS^®*S^«ffi©iS^tC«. 
#»*HHCS&ft*>6> tx'/. *-*tt£*flUfc* 
f-^KJCoT. SM*B»60&BI8tt«©^BJ*l$I{C^«| 

3 ti- ft c ± ic j: -> t jBtfcfciiurr ft . 

[0037] «±©» 1 -mmmmvmfr^ntcfm 

». 3^KH«MteU-1f-£fflt,>fc#. He-NeU — !f-<fc 
!3«S©3Sl»SliW8. ecXKfci'fcffllvc 40 

ft. $/c, SEBg©ia*f**«i3nftsitiaiifai*rtb 

T. 01, 2. 5H*WC09rt>©ffi46A*afflU 
03, 6SU6WTJR«iIllfiii46A*afflOA:3&J. 01, 
2. 5^Wr^@Jrffil46A*jjWIU 03. 4. 6 
mmmvm^r tf >© lfi46A£ «fli L T t> <fc I >. 
[0 038 ] -T#H-rill5£SnA:»»ft©afflW- 

8MS^aERWgttaW5£*ffiK J: 0 , iSffigttfWJirft C 
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«J*W^bfiFfS©ffi@frt«:ii^^-C(,^< . 
[0 03 9] iJB£©MiHrtfcA-3fc5 7-. U>Xft£* 

©an*»tt. Sffig© 5 7 -so* u > xaiffiffl s nft . 

WiltftBfttfc© 5 ? - UfcftXi«tiftfi5~15nm : E 
xtreme Ultra Violet). X8R#§8tffl©8K3fc^CC 
fiffiTftCitfrtft. 8#ft©l/>X*fiBfll, 
fcx*^7 u— if . i ifS3?©»^Sffl©RSW^^X 
BSIB*^*KJ5«-rftCt**T#ft. CCT, W099 

/2 6728^% ^rH^5nft«x«w*«iBffl©ta«j6* 

CC^SftftJ^K, *jR*>6©**EL«. 5 
J5tt3ft, ^RST±©u^^;UR(c^ 
tteftft. U^i»;l/RTJSWS*ifc*««. StK36^* 
P O Zftb X ■> x f -v'W S TJb© 1 ^ x/>W±tCJH 

•5X7^K»*LT*3W*@B tfWt^fc 

i/^^juRRo'^x^w^ta^^EPf^sn 
ft^r&i^in»iLr^«$nft„ 
[oo4 0]«ik**3Rpob:. u**n>R'CJK»sft 

fcEUV*EL*«*S3M-r**l 5 5-M1, 02 3 
5-M2, H3 55-M3, H4 5 7-M4©^lt4tj( 
©3^- (SS*^5RT-) i, cn6©3 7-Ml~lVI 
4S^-Tft»18fPPt36»6«<S3tiTC»ft. MIEHl 
3 7-M 1 RVm* 3 7-M4©S*fffi«^Scffi©lf^ 
02 5 7-M2®Sltffl(J?lr*0, 03 3 

sifH-ffl'c^ bx mit&mom 5 0 ^>© 1 *> 6 6 0 ^© 1 

«T©*nitl!K*^*3tv. RMSffi T 
0. 2nm*>6 0. 3 nmWT©BaiO*ftC>. C©^ 

ft. *5 5-©3Rt*»fiIKiR^7^*ftt>«^JST*o 

mtitc&mmic j; o e uv^tcft-r ft^nawsn 

-Cl^ft. 

[0 04 1 ] C©»^, H9K^3tlft<fc5K, 01 3 
5-Ml"Cl^Sftfc##JB2 3 7-M2(CSlJ^-C*ft 

(C04 3 7-M4-CJg*tS^C7l&^ , i'X^W{CliJji-C^ 
ftck^Hl 3 5>-MlfUJ^We»ftTt,>ft. 
3n:*a»ft©t?fd:<. 5 7-©^***jWii3i'pIiBft 

m>K*zM?z>%wtbx$>m<\ 

[0042] »»*^*PO*«**iri>ft8l«K3affi 

r* ft/cfe. R^MBm©M*f«: J: ft^©»f «*5a«c 

l>. -eCT, *HJ|^Ttt, 3 7-Ml~M4£^f£ 
3 7-Ml~M4*«^-Tft^tgiPP©P^ ; &t- h^V 

««ttm»s. -r<t*)-fe. ^jgfPP^rtiJcs^-ffi 
^5 o t, -eo^aaJKiaistifcf&aisati t-c© 
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timi? + *y b52£©2fifff&£U JMiyt^s h 

5=- a - 7" 5 6 ffliJtcSSEf fcJftOflttfcW©'* -f 7' 5 8 #K W 
6tiri>*. ft»5/ + 4r» h5 2#>6»Hi*»-:/5 6 

■Set ^t&oTfco - c©ct ^tc itw«?n 
[0043] ja©6^*p o-e«> mmmm < e u 

V*) EL©JS«{CJ:0 5 7-MK M2, M3. M4 

-ssfiKfisgBss ftfcftis p p i oBrfiwateWf 

totir. 5 M2> M3> M4#-J©li£K:& 

JBHR-rB. H9fcw3ft*J:5Je. ^-Ml, M2, 
M4^(CO^Ttt. *©JKBm©* , Ctt<«ffiffl!j (StJ 

Bfflij) oxmmmybifimsts nx^m-ic ht-h^ 
•Y7 , HP*sftfef)^e.nro-s©-c > Sfflfflj©**^ai 

fc*i-5« J:9K:, HltcmO 

[0 044] 

iw*«ai/r«eiBR:ai*r*c4*JT**. &o 

T, T8MR©iH5^Mrt^& < -5 i i £#»©=! 1 

-©aa/sst**ssK n^-r * s©t?T*B©=i > 

Scir. #ja*ii««*i©iiaii©ffiffl^*^iLSc* 



(8) #^2 00 1 -2 1 5 1 0 5 

14 

* ij&j-c#4fc«>. TaMB©*SE* j tTi>a<ttttif©fl5tt 
immotiimjim}] 

im 1 ] *»w©»tt^S8t©±fW(W6%^ofcHr 

[02] »«iiijafi«icffi*jti** 1 n*«©=FawH-c 

x^z>„ ia^»©»j^KjaoTt»s. 
[@3] ^t*»ga«:$frft & m 2 iusw©=FgBfT 

urt^. DfliB«l©ai5i«:ao-CV»4. 
[H4] »^3^S«:ffit>n*»33ltt«f!l©=FaMH--C 

5. 

[15] 0ttims^i«{cffi*)na»4iiss«© : F««H-c 
&<3. #{c*«iB^©eiffi^©sdSicjii/Ti^„ 

[06] J^^S^6II{cffiton*fll53l!Sfif!l©=F8WH-'C 

20 [07] j^ttiiB^aJcffiton s» 6 ^«w©=F8Sf-T? 

*4jKl"r*U>X9©«[««»* ps 

[08] «s«g(c^n^^7HjgM©^it-e 
[09 ] 0TOj^gg^ffl^-cs'js$n/csin 5-* 

(EUV) ffl«^a©«IKJl6^»Kffll»fcW* 

30 42 f7r-f^- 44,74,145 ^-7 57-, 45 

e>*-;M£, 46 HtfiT&ftft'X 48 Mltls 

>X, 50 CCD. 60,61,62 W.Wt. 82,86,92,9 

6- A/41S, 80,77,90 fi^-AX7''J 5$, 9 

4 &t^. 146- immiMw 
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